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Environmental	 change,	 such	 as	 changes	 in	 temperature,	 food	 availability	 and	36	
parasite	 prevalence,	 can	 cause	 rapid	 phenotypic	 responses	 within	 populations	37	
over	relatively	few	years	(	Poulin	&	Thomas,	1999;	Ozgul	et	al.,	2009;	Yom-Tov	&	38	
Geffen,	2011).	As	climate	change	causes	temperatures	to	rise,	individuals	within	39	
populations	 across	 multiple	 taxa	 have	 exhibited	 decreases	 in	 body	 size	40	
(Teplitsky	&	Millien,	2014).	Despite	numerous	studies	demonstrating	 this,	only	41	
three	 have	 investigated	 whether	 body	 size	 decreases	 are	 adaptive,	 in	 terms	 of	42	
positively	 influencing	 fitness	 of	 individuals	 within	 a	 population	 monitored	43	
through	 time	 (Teplitsky	 &	 Millien,	 2014).	 A	 40-year	 study	 of	 Red-Billed	 Gulls	44	
Larus	 scopulinus	 found	 no	 selection	 on	 body	mass	 (Teplitsky	 et	al.,	 2008),	 and	45	
studies	 of	 Great	 Tits	 Parus	 major	 and	 Soay	 Sheep	 Ovis	 aries	 found	 positive	46	
selection	 for	 body	 size,	 suggesting	 that	 changes	 in	 response	 to	 climate	 change	47	
may	have	reduced	fitness	(Ozgul	et	al.,	2009;	Husby	et	al.,	2011).	All	things	being	48	
equal	 we	 would	 expect	 increases	 in	 survival	 to	 be	 favoured,	 and	 so	 it	 poses	 a	49	
paradox	if	traits	linked	to	survival	or	fitness,	more	generally,	decrease.	However,	50	
the	 Soay	 Sheep	 population	 is	 growing	 (Ozgul	 et	 al.,	 2009),	 and	 Great	 Tit	51	
populations	are	generally	stable	or	growing	(PECBMS,	2015).		52	
	53	
Environmental	 change,	 such	 as	 climate	 change,	 can	 drive	 phenotypic	 change	54	
through	selection	changing	gene	 frequencies	(Rausher	&	Delph,	2015),	 through	55	
the	 changing	 environment	 changing	 the	 expression	 of	 plastic	 traits	 (including	56	






Here,	 we	 explore	 data	 from	 a	 long-term	 (21	 year)	 morphological	 dataset	 of	 a	63	
declining,	 resident	 farmland	 bird,	 the	 Yellowhammer	 Emberiza	 citrinella	64	
caliginosa	(Linnaeus),	using	wing	length	as	a	proxy	for	body	size.	Wing	length	is	65	
the	best	predictor	of	overall	body	size	within	our	population	(as	represented	by	66	
a	 composite	 measure	 of	 morphometrics	 from	 a	 subset	 of	 our	 population;	 see	67	
Appendix	1	for	a	full	justification	for	this	rationale)	as	well	as	the	one	for	which	68	
we	have	most	data.	We	do	not	attempt	to	distinguish	between	genetic	or	plastic	69	
drivers	 of	 phenotypic	 change,	 but	 rather	 explore	 a	 long-term	 morphological	70	
dataset	and	test	associations	with	potential	ecological	drivers	of	change.	First,	we	71	
explore	 trends	 in	 Yellowhammer	 body	 size	 (wing	 length)	 at	 our	 study	 site.		72	


































































































































































































































































































	 PCA1	 PCA2	 PCA3	 PCA4	 PCA5	 PCA6	 PCA7	
Head	bill	length	 	 -0.140	 	 	 -0.793	 0.567	 -0.151	
Wing	length	 -0.719	 	 0.688	 	 	 	 	
Mass	 -0.147	 -0.968	 -0.147	 	 0.128	 	 	
Bill	length	 	 	 	 -0.122	 -0.572	 -0.809	 	
Bill	depth	 	 	 	 	 -0.104	 0.111	 0.987	
Tail	length	 -0.678	 0.201	 -0.704	 	 	 	 	
Tarsus	length	 	 	 	 0.991	 	 	 	











	 Estimate	 SE	 Lower	CI	 Upper	CI	
Intercept	 87.01	 0.68	 85.68	 88.34	
Age	
(Immature)	
-2.26	 0.62	 -3.48	 -1.04	
Sex	(Male)	 4.56	 0.60	 3.39	 5.72	
Year	 -0.08	 0.03	 -0.14	 -0.02	
Month	 -0.07	 0.05	 -0.17	 0.02	
Age	×	Sex	 -0.63	 0.30	 -1.22	 -0.04	
Age	×	Year	 -0.02	 0.03	 -0.11	 0.02	










	 Estimate	 SE	 Lower	CI	 Upper	CI	
Intercept	 82.98	 1.04	 80.95	 85.02	
Measurement	 2.36	 0.30	 1.77	 2.94	
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